The aim of the present work was to investigate the luminescent properties of europium-doped lanthanum aluminate (LaAlO 3 ) powder prepared by Modified Pechini (MP) method. Samples were prepared at different Eu 3+ concentrations and calcined at 1600˚C. Structural and morphology characterizations were obtained by X-ray diffraction (XRD), scanning electron microscopy (SEM), and transmission electron microscope (TEM). Luminescent properties were analyzed by photoluminescence (PL) and thermoluminescent phenomena. The XRD pattern shows pure lanthanum aluminate oxide LaAlO 3 with a rhombohedral structure. Photoluminescence studies of the powders was related to 4f → 4f( . The recorded TL glow curves of excited samples showed a main TL peak, the main peak appeared its maximum as a function of excitation energy. The investigation demonstrates that polycrystalline LaAlO 3 :Eu 3+ powders calcined at 1600˚C have interesting luminescent characteristics.
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Introduction
Luminescent materials have been widely studied and applied in a number of applications including solid-state lighting, display, photovoltaics and detectors.
Luminescent materials can be found in a broad range of everyday applications such as cathode ray tubes (CRTs), projection televisions, fluorescent lamps, How to cite this paper: Hernández, A.M., de León Alfaro, M.A., Villatoro, A.B., Falcony, C., Montalvo, T.R. and Medina, J.Z.
X-ray detectors, solid state lighting, sensors, and displays [1] . Phosphors are luminescent materials that efficiently emit light upon electromagnetic or particle excitation. Light emission can be observed easily in polycrystalline materials when these are subjected to an exciting agent (ionizing radiation) and subsequently analyzed by the stimulated luminescence phenomena [2] . The energy of the excited photons is absorbed and dispersed through the materials in the form of energetic electrons and holes [1] [2] . Eventually, these high-energy charge carriers relax toward the electronic ground state by either a radiative relaxation resulting in luminescence. Consequently, research and development on luminescent materials has resulted in synthesis and testing of thousands of phos-
phors. An increasing important application of luminescent material is for down conversion phosphor to create white light emitting diodes (W-LEDs) [3] [4].
Luminescence in rare-earth elements (REE) doped luminescent materials is a process by which ultraviolet light converted into visible light due to their sharp 4f-intra shell transitions [4] [5] [6] . Among these ions, europium is the most widely used activator and has been used in phosphor materials for an efficient red and blue emission. The europium emission in the phosphor material is strongly dependent on the host lattice and it is possible to obtain different colors from blue to red. were made integrating the signal from 50˚C up to 350˚C. All TL measurements were made in a nitrogen atmosphere in order to reduce the thermal noise from the heating planchet of the TL reader.
In this study to extract, the information about positions of the TL emission, peak shape method was employed. The method consists in the temperature at the maximum emission, T M , the temperature on the ascending part of the peak, T 1 , corresponding to the half peak intensity and the temperature on the descending part of the peak, T 2 , and the half width parameters and the symmetry properties 2 1 2 1
, and
The symmetry factor (μ g ) of the glow peak μ g was obtained using Equation (1) from the peak shape parameters δ and ω. 
where α stands for τ, δ and ω respectively, c α and b α were obtained using the expressions given below: 
Results and Discussion
The X-ray diffraction patterns of europium trivalent doped LaALO 3 submitted at 1600˚C is shown in Figure 1 . According to XRD analysis, a pure rhombohedral crystal phase of LaAlO 3 (PDF01-085-1071) with a perovskite structure is obtained at 1600˚C. The results of XRD measurements for doped (with 5% of Eu that the doping impurity does not influence the crystalline formation. Then, all diffraction peaks in these XRD patterns could be attributed to the rhombohedral structure of perovskite system with space group R-3m. X-ray diffraction patters of LaAlO 3 was similar than that reported by Rivera et al. [32] .
A. M. Hernández et al. Figure   3 . The light field images in (Figure 3(a) ), dark field in (Figure 3(b) ), as it can be 
Conclusion
Eu 3+ doped LaAlO 3 powders were successfully synthesized by the modified Pechini method, Pure LaAlO 3 phase was obtained at 1600˚C. The XRD pattern shows pure perovskite oxide LaAlO 3 with a rhombohedral structure. Dopant (Eu 3+ ) ion concentration has no effect on the obtained X-ray diffractograms of These values suggest TL signal from samples exposed under UV radiation correspond to shallow traps which should be useful for this material as UV radiation monitor. Meanwhile, TL signal obtained from LaAlO 3 :Eu 3+ under X-ray effect correspond to deep traps and suggests as a good material as ionizing radiation dosimeter.
